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CERTIFICATE OF MAILING 

I hereby certify that this correspondence is being deposited with the United States Postal Service with sufficient 
postage for first class mail in an envelope addressed to: Mail Stop Missing Parts, Commissioner for Patents, P.O. Box 
1 450, Alexancttia; Virginia 223 1 ,3*1450, on April 23 , 2004. 

/^Narne^ Rhonda M. Grant 

CLAIM FOR CONVENTION PRIORITY 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 

The benefit of the filing date of the following prior foreign application in 
the following foreign country is hereby requested, and the right of priority 
provided in 35 U.S.C. § 1 19 is hereby claimed: 

COUNTRY APPLICATION NO. MONTH/DAY/YEAR 

Great Britain 02 17 866.3 August 1, 2002 

In support of this claim, enclosed is a certified copy of said prior foreign 
application. Acknowledgment of receipt of this certified copy is requested. 



Respectfully submitted, 



By: , . S 

Donald R. Studebaker 
Registration No. 32,815 



NIXON PEABODY LLP 
401 9 th Street, N.W. 
Suite 900 

Washington, DC 20004-2128 
Telephone: (202) 585-8000 

NVA294374.1 
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INVESTOR IN PEOPLE 



The Patent Office 
Concept House 



Cardiff Road 
Newport 



South Wales 
NP10 8QQ 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 

I also certify that the attached copy of the request for grant of a Patent (Form 1/77) bears an 
amendment, effected by this office, following a request by the applicant and agreed to by the 
Comptroller-General. 

In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 



In accordance with the rules, the words "public limited company" may be replaced by p.l.c, 
pic, P.L.C. or PLC. 

Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 




Signed 



Dated 




10 July 2003 



An Executive Agency of the Department of Trade and Industry 
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1 . Your reference 



2. Patent application number 

(The Patent Office will fill in this part) 



0217866.3 



Aim 200? 



3- Full name, address 

each applicant (underline all surnames) 



Patents ADP number (if you know it) 



and postcode of the or of ST^R^ 4H fCrO ferfe G«*L>H 
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If the applicant is a corporate body, give the 
country/state of its incorporation 



4. Title of the invention 



5. Name of your agent (if you have one) 

"Address for service" in the United Kingdom 
to which all correspondence should be sent 

(including the postcode) 



Co 



Patents ADP number (if you know it) 
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6. If you are declaring priority from one or more 
earlier patent applications, give the country 
and the date of filing of the or of each of these 
earlier applications and (if you know it) the or 
each application number 


Country Priority application number 
(if you know it) 


Date of filing 
(day / month /year) 


7. If this application is divided or otherwise 
derived from an earlier UK application, 
give the number and the filing date of 
the earlier application 


Number of earlier application 


Date of filing 
(day / month /year) 



8. Is a statement of inventorship and of right 
to grant of a patent required in support of 
this request? (Answer 'Yes' if 

a) any applicant named in part 3 is not an inventor, or 

b) there is an inventor who is not named as an 
applicant, or 

c) any named applicant is a corporate body. 
See note (d)) 
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9. Enter the number of sheets for any of the 
following items you are filing with this form. 
Do not count copies of the same document 



Continuation sheets of this form 
Description 

Claims 
Abstract 

Drawings 




10. If you are also filing any of the following, 
state how many against each item. 

Priority documents 

Translations of priority documents 

Statement of inventorship and right 
to grant of a patent (Patents Form 7/77) 

Request for preliminary examination 
and search (Patents Form 9/77) 



Request for substantive examination 
(Patents Form 10/77) 

Any other documents 

(please specify) 



11. 


I/We request the grant of a patent on the basis of this application. 


12. Name and daytime telephone number of 
person to contact in the United Kingdom 





Warning 

After an application for a patent has been filed, the Comptroller of the Patent Office tuill consider whether publication 
or communication of the invention should be prohibited or restricted under Section 22 of the Patents Act 1977. You 
will be informed if it is necessary to prohibit or restrict your invention in this way. Furthermore, if you live in the 
United Kingdom, Section 23 of the Patents Act 1977 stops you from applying for a patent abroad without first getting 
written permission from the Patent Office unless an application has been filed at least 6 weeks beforehand in the 
United Kingdom for a patent for the same invention and either no direction prohibiting publication or 
communication has been given, or any such direction has been revoked. 

Notes 

a) If you need help to fill in this form or you have any questions, please contact the Patent Office on 08459 500505. 

b) Write your answers in capital letters using black ink or you may type them. 

c) If there is not enough space for all the relevant details on any part of this form, please continue on a separate 
sheet of paper and write "see continuation sheet 7 ' in the relevant part(s). Any continuation sheet should be 
attached to this form. 

d) If you have answered "Yes" Patents Form 7/77 will need to be filed. 

e) Once you have filled in the form you 7nust remember to sign and date it 

f) For details of the fee and ways to pay please contact the Patent Office. 
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Low Dose Spray Pump 



Background to the Invention; 

Conventional aerosol spray finger or trigger pumps produce pressures of typically 4 
Bars within a piston and cylinder arrangement. Because of the low pressure generated 
the liquid to be atomised must be of low viscosity. The means that large quantities of 
solvents such as alcohol and water are required in the formulation to lower the 
viscosity of the liquid and doses of typically 0.1 to 0.2g (or 100 to 200 micro litres) 
are the norm. 

Such large doses of high-level solvent formulations lead to so called 'wet' sprays. In 
order to reduce the amount of solvent a higher pressure pump is required as the 
formulations become more viscous and more difficult to spray as the solvents are 
reduced. To increase the pressure in the pump either a mechanical advantage linkage 
is required to increase finger force or a small diameter piston is required. 
Additionally to decrease the dose either a shorter stroke or a smaller diameter piston is 
required. 

Conventional pumps operate at pressures of typically 4 to 8 bars and do not lend 
themselves to much higher pressures as the piston/cylinder/valve arrangement is 
moulded in very soft and thin section plastics. 

The object of the present invention is to provide a finger pump system capable of 
atomising small doses of liquid and producing a 'dry' spray. 



Summary of the Invention; 

The present invention is a spray pump that generates aerosol sprays of low dose with 
relatively small particles and is ideally suited for formulations with reduced amounts 
of solvents. The sprays generated are 'dry* and ideal for applications such as 
perfumes, body sprays, hair sprays and other surface or space sprays. 

The present invention consists of: 

1 — A cylinder connected at one end (directly or via a connecting passageway) to an 
atomiser. 

2 - A piston sealingly mounted in said cylinder. 

3 - A Liquid reservoir. 
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5 - Valve nteans «o Uquid ^ ^ 

6 - Actual means «o move pistou rclaIivc «o cynnder. <„. w ^ 
B*sed mea^ ,„ pistoa „ „ ^ ^ ^ ^ ^ ^ 

Said biased means may be a spring. 

cylinder (the exit). Safd one-™ <md * *" °*<* «" <° 

^^Tca^^^^^^e^y^andva.ve 
return stroke biased means. Said ^ S °'" 1 P,St ° n and "«"> 

^^^^^^^/^^^ 
Said actuator may be actuated by the finger. 

Said actuator may be connected to a trigger via a mechanica. advantage Mnkage 
^tS^^Si*--' M d °" bfe J- ™ type or any 

^-^vXC*o f T^^ 

means. ^unoer, disk or ball type and may include a biased 

A filter may be located behind the atomiser. 

H» liquid reservoir may be a rigid bome in wbicb ease a dip tube may be used 
-S^ST^ f — -ugb in diamefcr 
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' to prevent air 
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The liquid reservoir may be a rigid tube with sealing and movable plunger or piston at 
one end connected to said piston at tjhe other. 

The piston diameter is typically 1 mm to 3 mm and preferably 1.5 to 2.5 mm.. 
The seal between piston and cylinder may be an 'O' ring. 

The seal between piston and cylinder may be a solid seal mounted at the piston end. 

Preferably the dose to be spayed is typically between 10 and 100 micro litre. 

Preferably the mass mean particle diameter produced is between 5 and 100 
micrometers. 

The operating pressure is between 10 and 400 Bars and preferably between 40 and 
200 Bars. 



Figures 

Figure 1 shows one embodiment of the Invention. A rigid reservoir 1 contains liquid 
2. A piston 3 is fixed to a reservoir top 4, which is sealingly mounted on reservoir 1 . 
An actuator 5 is fixed to said piston 3 and is sealed by a seal 6 forming a cylinder 10. 
The actuator has an atomiser 7 mounted at right angles to the said cylinder 10 and 
connected by a connecting duct 10a. ; A return spring 9 is located in between top 4 and 
actuator 5. A one-way valve 8 is mounted on top on piston 3. 

To operate the pump finger pressure is applied at position 1 1 . Liquid within cylinder 
10 is forced under pressure out via atomiser 7 creating a spray (the spray stroke). 
One-way valve 8 prevents liquid from returning to reservoir 1 during spraying. When 
finger pressure is removed spring 9 returns actuator 5 to it's normal position (the 
return stroke) and in so doing liquid 2 is sucked up dip tube 12 into cylinder 10 via 
one-way valve 8. 

Top 4 is arranged in such a manner that it allows air to enter reservoir 1 as liquid 2 is 
used up during the return stroke. 

In Figure 2 the same device as shown in Figure 1 is shown with the addition of a 
second one-way valve 14 located behind atomiser 7 to prevent air ingression into 
cylinder 1 0 during the return stroke. ; 

In Figure 3 the same device as shown in Figure 2 is shown with the addition of a filter 
19 located behind atomiser 7 to prevent atomiser 7 from becoming blocked during the 
spray stroke. 

In Figure 4 the liquid is stored in a collapsible bag 1 5. Said bag 1 5 is placed within a 
rigid container 16 which has an air opening 17. Said bag may be of single layer or 
laminated construction. 



3 



c- 



4 



THIS PAGE BLANK <usfto) 



THIS PAGE BLANK (uspto, 



THIS PAGE BLANK (uspto) 



THIS PAGE BLANK ojspto) 



mm 



r <§!) 



